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HEADWATER CONTROL
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the entire upstream face of exposed steel gates will be coated with ice several feet thick. The ice which forms on the face of the gates may be too heavy for the hoist to lift and, moreover, the ice will adhere to the piers and sills.
The operation of removing large quantities of ice from the gates is both slow and expensive. In most cases, quick opening of the crest gates is very necessary to prevent flood waters from rising too high and causing damage. Winter floods are frequent in most of the northern states, and even the spring floods may occur before the ice at the gates has melted away. Aside from the great danger of possible unsuccessful operation of frozen gates when badly needed to pass sudden
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FIG. 39.    Arrangement for steaming Taintor gate seals at Chippewa Falls Hydro Plant.
floods, it will be found economical to make provisions to prevent the ice from forming if the gates must be operated during the winter season.
Reference should be made to the November 4, 1924, issue of Power, which contains a synopsis of an excellent paper read by Mr. J. S. Bowman before the American Society of Civil Engineers on ice troubles at spillways. This paper has been freely drawn on in this section.
Three methods are used successfully to prevent freezing of crest gates. These are (1) heating by steam, (2) heating by electricity, and (3) the provision of air jets to circulate the headwater.
For the first method, the downstream face of the gate is housed in, usually with two layers of 1-in. sheeting with building paper between, and steam coils are located close to the skin plate of the gate and also embedded in the concrete near the gate seals. Steam must be supplied continuously during cold weather because, if the pipes are allowed to cool, condensation may freeze them solid when steam is first turned on. The 25- by 15-ft taintor gates of the Consumers7 Power Co. in northern Michigan required 15 tons of coal each for continuous winter operation. The boiler capacity was 15 hp per gate. Fig. 39 shows the